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ABSTRACT: 

PURPOSE: To provide a cryogenic apparatus which uses a mixed 
refrigerant, is 
compact and highly efficient. 

CONSTITUTION: To a refrigerant line A n- stage compressors 1 are 
connected in 

series and a condenser 2 is connected to the discharge side of the 
first stage 

compressor. The refrigerant is separated into a gas-phase component 
and a 

liquid-phase component by a gas-liquid separator 4 and the separate 
components 

undergo heat exchange in heat exchangers (6-1 to 6-n) respectively in 
equilibrium separation units (3-1 to 3-n) . The gas-liquid separator 
(4-1 to 
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4-n) of the first stage equilibrium separation unit is connected to 
the outlet 

of the condenser 2; the gas-liquid separator (4-1 to 4-n) of each of 
the second 

to (n) stage equilibrium separation units is connected to the outlet 
of the 

heat exchanger (6-1 to 6-n) , in which gas-phase component has been 
condensed, 

of the equilibrium separation unit (3-1 to 3-n) of the preceding 
stage. A main 

throttle 7 and an evaporator 8 are connected to the outlet of the 
heat 

exchanger (6-1 to 6-n) , in which gas -phase component has been 
condensed, of the 

equilibrium separation unit (3-1 to 3-n) of the last stage. The 
outlet of the 

evaporator 8 is connected to the suction side of the compressor 1 of 
the (n-th) 

stage; the outlet on the side of the liquid phase component of each 
of the heat 

exchangers (6-1 to 6-n) of the equilibrium separation units (3-1 to 
3-n) is 

connected correspondingly to the suction side of the compressors 1. 
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